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Abstract

T3 e series of young sca ice signaturesisascries of microwave signatures, S11(”1) as
hackscatter or cmmissivity, MCasured af successive stages of” the carly seaice growth phasc
orduring the course of a physicalprocessinyoung ice. These measureinents togethor with
the corresponding deta for sca ice physical chara cterl zations establish a consist ent dat a
set for sca ice forward and inverse mo de) dowvelopiment and verification. 11) sucha date
sct, the microwave signatures and the physical pau ameters are interrelated. I'ar thermmore,
the observations at cach of the suceessive stages are not independent hut the tr¢nds of the
observables over these stages are governed by the undergoing sca ice physical process. The
imterrelations alnong the mea gured paraimclersat a given stage and the physical transitions
fromoncestage 1( 1 another stage inthe thme series allow for amore definitive investigation of
the dominant scattering mechani st and provide physical insights to clectromagnetic wa ve
imteractions in the ice sheet. For forward scatterin g thescaice 111001 (1 111)( 101 consideratjon
hastopredict the observedsighatures 11 ac v constraint. Of the mcasured physicalparaine
ters not only at a given stage bhut also at all stages of the thne series. For imverse scattering,,
the interrclations restriet the solut jon space and force t h e invargold it Inn to converge
to the physical solution). Theideabehind this approach is {() arcate an overdetermining,
datasct by making 11100 mcasuranents withoutintroducing 1ore Wnknowsatthe diflerent
stages. This is achieved by utilizing the physical mterrela tionship among, sea ice paran-
cters in the physical proeess. We have carried out various active and passive ¢ hme- serics
measurements in the Jaboratory and in the Arctic field envirommnents for young: ice. 1he
observations include simple conditions such as quicscent constant saline ice growth to mu ¢l
1101 complicated cases of thermal eycling, frost flowers, snow cover, pancake ice, andlarge
brine chanmelformation;, These cases are 11 sed to identify corresponding dominantscat-
tering mechanism g for forward modeling and to develop Physi cally convergent algorith g
for sea ice parameter inversion with time series dat a. ¥oven with sparse tanporal vesol -
tions, U e-series data are i1 so obtainable from satellite sensors with ancillary synoptic
enviromnental paramcters, whichhelptotestthe 11)0 (1018 for practicalapplications,



